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A separator plate for a polymer electrolyte 
membrane fuel cell stack constructed of at least 
two coextensive sheet metal elements (30, 31) 
shaped to promote the distribution of reactant 
gases to the electrodes of the fuel cell units of the 
fuel cell stack. The coextensive sheet metal 
elements are nestled together and form a coolant 
flow space (32) therebetween. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002530836T&F=0 



8/21/2008 



(i9)g*H#fw (jp) 02) & ^ 4$ f£ & ^ (a) (umwmm'mm 

#^2002-530836 
(P2002-530836A) 

(43)^SB ¥^14^ 9^ 17 B (2002. 9. 17) 



(51) IntCl. 7 mWH 
HO 1M 8/02 



H0 1M 8/02 



T-734*(##) 
B 5H026 



*m& "HMaEMg # (£24H) mmm\zm< 



(21)ffl§i#^ 


iffH2000 - 584547(P2000 -584547) 


(71)tilSA 




(86) (22)tfiiiB 




3(1999.11.17) 




GAS TECHNOLOGY INST 


(85)^|R3tSffiB 


¥^13^5^23E 


1(2001.5.23) 




I TUTE 


(86)H8SffiSg#^ 


PCT/US99/27406 




7*U#£*BKU/'f*HB0018, x^U 


(87)Bfg&«#^ 


WOO 0/3 1 i 


1 5 






(87)H&&H!B 


¥fi£l2^6/!2E 


1(2000.6.2) 




h-n-F 1700 


(31)S5fcHi!g#^ 


0 9/1 9 9, i 


5 8 


(72) aw* 


k*--H> >?-. TU7/7X+- 


(32)«ft0 


¥^10^11^253(1998.11.25) 








*H (US) 






nx^k U-^x, IMA-Xh. D 










— K, 507 








(74)««A 










F 5H026 AA06 CC03 CC04 CC05 CC08 










MtXKtt< 



(54) vsmvzm ®^mmnmmmm<Dmi&mmmmwin 



(57) USKj] 

SJ-ffi-f * C t &%b&T5MVi<D$>fc < t % 2 -3©BMjf 

tst&BssiS (3 0, 3D rm&&ti&nsfr?mMm 

-»KSWmE*Stl, ^©ffiKft^SiSlffl (3 2) « 

»**■«. 




umm i ] 

*f|J3E±»::BMfi«ffilS«r«x.5lgWiT'fe>'^!> t, ilBRWIT-fe^y <D± 

««st3 i^^^t. i o©±ta»^«»^-y yn±mmmmT± y?v <D±m 
mmmm t mm-r &mm,m*-~ v y ntuwmmr^ v-? y n^mmmm. 

[1**112] 
[1**9 3] 

±IB^^ K^a*. ±E^4< tt>2o©fWgjS£HK*k:»*Sii8«»©< 
[»*B4] 

±SE'># < fc t> 2 on^mSMW&^MSmtK ±flM>4 < i t> 2 o©ras£E 
tLfc*K©|sfifijcJ:oT:i:v>fcHire>^-Cv^rtSr#«ti-5, MsKJUlfcC 
[ft*® 5] 



-2- 



[ft*! e] 

tM>Mi < t h 2 ~o<Dwm&m¥imm<DmM&. am o . 002^ >-^~^ 0 
t t -r s , imm 1 «cE«»iss^«»»« * y * . 

[fit*S8] 

*#@£ t -r 5 , ii*Ji 2 k iEtt®iii^s»KKa»»«a^ * y 9 . 

[»5ft«l 0] 

waswaisz it & fiit if ?^?v wmz. ± o r hmmmmmm&mwm ra x 

mm*???, 
imxm 1 1 ] 



mxm 1 2 1 

1 3 ] 

immmi 4] 

[§*#gi 1 5 ] 

rhhsm t »si-5«s^*?fe3-= 5, h <D±iEjf mm r± y -f v <D±.mmmmmm 
«i t <o m (t & n , i onwfc:^ £ ±e^*«skwj t ±mmmmm 

9, 

±IB-k^u-^S^ sff|B|-3^R©±B^ K#aSr#i-5'>*< H2o 



-4- 



*s i vitsitsasK© ft m ^ 5 fl8±©±iae«ffir * v ^ y & x u±mmm. 

ffiSflfco ft ^ 5 «±fc & 5 ±13^^fr-?=*/V K*5 i _hfB^ffi^ © Pal 
T«4M#:iIiI SrtrV \ r ixlc J; 19 ±|H«S«*^ * s/ * »&±ta»(-«Sfe^ - 
y M^bT$^©^£fi£|S^4vi''7 i V V^WT'toft,, 

sum « ft a»v ^-a- 5 e±(^ fe 5 jitas^^ t t nmvmk&tmm 

1 6 ] 

^fifc U _h1H-tr^ u—^«o±|HM PSS;8S±|B86ffim*]|groiR]^v-a- 5 ffifc itF 

±isi*ffi«ffiKoisi^v#5B±-e, ±ia-fe^^-^«i».hfa^smiiii©ft^ 



-5- 



[it*S l 7 ] 

_tfB'>* < t fc 2 oolHSIEjtjSptR^li^^iJS, _tfB4>& < 1 1> 2 
11$«&JRg^ t t>-*©J»R4aMBI»©ift*»vve-5ffi±tai^3j?^lp 

[111*5(1 8] 

±1E'>& < t fc 2 oo»^mg^op^©sg«l^ N 3DS0. o o 2 

o. oi o-o^o«HK*5ti*i«Kfc-r«, if *5 i 5 tsaaojis^s 

[flMOTl'g] 



-6- 



[0 0 0 1] 

*mmt. w^mMwwi (pem) mmmximztizwiut^u-pm 
kbh-s. #k, *wm±, ^^mmmmmfmrnx^^n^mmmm 

Mr rtgp^ = * ^ K It ft L J; t«Mk#asft*& S *i S 

mm* * if * -e ©ffiffl (c# (cjg l r ^ 5 0 

[0 0 0 2] 
[0 0 0 3] 

DuPont DeNemour stt^bTfTflES^r^SaftSSNAF I ON 
, S)ttt*!)fF77/btPxfi/y (PTFE) Jtt^W^#te3MkUfc«BHft 



[0 0 0 4 J 
[0 0 0 5] 

TfriR $ v > s 9 v if \±mm eoo mnmmm. b»i 

?!E§£#A/T?V->5 < , 5*jWffi-fe/-«U— ^fitt, #J;iif*H1WF5, 77 6 

, 6 2 41^iK^ti-cv^ 0 roipftPHEH^^y^l:^^, 

[0 0 0 61 

6 oo<B©m»**tf«ft^^y^f±»7-f-h»SSK7Sij, fti9Mj3J:CflK 
[0 0 0 7] 

fcfwai-a. 45 xtvtvfc^.&tWi'fezmn 



[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

±yyv<v±m mmmmm © « = u * * l r * s % © ^ & 5 . 1 

*i-o>a. -fe^u-^fin, mm-j&tt(Dtfj K*s**-ra^4< H20 
[001 1 1 



[0 0 12] 

*B&IftW SrSStf i h Xc ± o T i ") & < Hft? $ ftS "Cfc 6 5 „ 
[0 0 13] 

mmwmmnwi&^-=--y hzs^ t.tc^=-y -^©sfcuffitsjn ( 
mm) tm^n, ^tcm^vmimmmmm mm) mm^htmm(Dm4 
^-^mm^mmmw^ttsmmmmr^^v (mem 20^-^5 

ItSTt y 2 0 (4, J; tmH© L- ^ J; t>*^,^m« 1 1£ 

5*tSi2 6, 2 7 0|e«Sjit^5 o 0 Z/ihftT- 

«»KBSDRi|sF«jfii^= y h u i -o^M^mmwrnmpmrn^^ v Y © 

[0 0 14] 



-10- 



«d»p5lHlJR*^5. rtSB-7-*^KMSmi4, *B#fF4, 9 6 3, 4 4 2, 
3KH#fF5, 0 7 7, 1 4 8, «fF5, 2 2 7, 2 5 6, 3KH#ffF5, 3 4 
2, 7 0 6fcS£W$*VC*5!>, me>^#PiLTiCt^(f5t>©t1-5„ L 

\y- 9 W t ©#M \zm LT V ^ 5 r £ tt 3 J; 9 W h frh ft 5 X h -5 5 „ 
[00 15] 

tfSfmnr-fewy 20i, Wimnm=iui>f i 2& isms^u^ 2 7 1 

fc^/T^S, t^U-«4 0, HmffiT-feVT'y 2 0, *i5ffi=l^^2 6, 

T«m«T-fe^^y 2 0*3j;tJ</*fctt«atnix^^ 2 6, 2 7 ©RSlT-fe/^- 
^?ffi4 oropifiS'e^K^^jfM-rSo ^ia?SIB*3t4 3tt-fe^i^-^fi4 oros 

y 2 o©^iaspi^L-cv^„ t^^fi4o, si«ffir-ir>-7'y 2 0, it 

S^^ 2 6, 2 7li, lott#t^r-*fcl-oil|^*ffl-e&5*t)S-r2,^S 
v=*;WK?L2 4, joiUtl ollttfflfSfc 1 Ott^ffltS>5M«T7=* 

SWISft-^-*^ K$EIHMc4 6 IJt/<l/-?fi4 oroS^tB^biT^ftt^tf 
, IS3^^ 2 6, 2 7*5£t>V*fci4H«ST-fe>^y 2 0 i^LT, SI 



[0 0 16] 

PSUS" iCio-C, -fc^l— ^^4 0C0±ffi(C^i-5M^i^UT©^ 
K^~^4 5i4 N ^Jim^P^4 7*3j;tK«»#ffl|Bpg|54 7' UoT, i? 

«^=avvK?L2 4 bm\m^=-^,vr^2 5 t^mic-m^-^mm-rz 

[0 0 17] 

*ms <£ tffiw fcs&tt © mm^&iss^ ±otKJ ntcmmmmim^mmx &> 

if©»affra-JBtt©^ K¥®*r*Pf *'>*< 1 t> 2o©[^®SM£&JSJ?3«3 o 
> 3 1 Sr-g-^*:^H^{ciS-tr^w-^«4 0 fc.fco-tatt&tL, Sfc^*<fct 
2o(DHM»^M^3 0, 3 lf4-^KM^JiaS$ttT, ^©Fflfc^Sp^ 
3 2 &*l*!l%ttg|B] 3 2 tt\ '>£ < t fc 2 o»PlffiS!fiSi« 

&JRgiff3 0, 3 1 SrE^fcPfi-CSr iJc.fco-CJgj&Sfi,*,, © J: 5 ftSgHfli 

, 2mmmmwMfo&mmm<D'ptj:< th imm\cfa% ^bnwi^mmm±. 
\mm<om&%tzi$'hm.3 3tf#&t&zt\z£vx* *%w<Diiomc&m 



-12- 



* * y * THfcffl T? # 5 £ 1 <fe , aHJfflCtoTWbli^tftST?*) 
[0018] 

JfriPSiJ«:ft*PSll«»SIH]3 2{c:4jL5fc«>|c % t/<i/-^S4 0, KMST-tr 

£l«g#-7=aJvH*BJq|B5 0, 5 0' £ifx.T^3 0 ftWfrv^^KlfikS 
i$5 lft-fe/-?W— ^4 OroS^ffia^ffiffiKjitfTgHttU -fe/^-^t£4 0 

ft:«ft^~*/wK£W£LT^3o ft*PMft^=*^ KHJP8B5 0, 5 0' (1 

¥ffl.B£r, -*cofM-eifg;Hr-fe>-y !) 20 t^ffim^^ # 2 6 i: ©rdltg 
*fc**co«fJgB^T-fe !)20i ^*jg=J U^^27i CD folic 

K5 0, 5 0' t^*PSM»^r B l3 2 tSriiii^-yrS. 
[0 0 19] 

rosy© gift ft ^otoh*^^ i 9 tffi^a*»«^^i|sf«?t& 
* * y * &n«-r 5 r t fc h 5 „ *^p^ id i 5 t'- * z> mm 

4feJRH^*EJli-5ii:K < fc«J, »m»** 5^ © h v^rt (cgiij 1 5~ 

y^ft ftii53 6 0HB<Dm®tSMa--y h%-$trZ.t&V$Z> 0 #*W1t?lk3- = 
y h:5S*&15p*7^-h©«iESr^ri-«»e-, 1 itjjyj- hhtzV 8 6, 4 0 



-13- 



QVv hitciS.1 !J y$~htz<9 3, 0 5 0 17 y hOffiMg* s #e>Jl/5 (3 6 
0»tla= yhl -f-hfcfc'MOOFs'hxO. 6v /Wfe) . 

[0 0 2 0] 

SMifESlSffi 3 2 SrffM-r§'>*< 1 1> 2 o©H®»«^JSS* 3 0, 31^ 

a/tm^s. 3 iiBj©E»r±. ^»M»^3 2*iis 

^tcitbtf, mmmm&m^m 3 0 , 3 lBoetn. »o. 002^^6 

*S0. 0 1 o-rv^ojBffl-efes,, [BJffi?ifcfeJg®Jil3 o, 3itt#an:H\ ^ 

ItlO. 0 0 2*P)»0. 0 0 4^VfOffl©S$-efc5„ »MIIi3 0> 
3 1 (croJf^feSfcft^, iWfefcgg^3 0,3 1 4-S^KPST-5KS*fctt 
/h*3 3 ii»Mi-ii^^MS*3 0, 3 1 \z^isy$xtiaJL£ti2>. L.a>U % 

iB*fci±/^w^« < bt>-to<Di8ffimt:^ttm&&m&m 30, 31 w©k 

ffll^rifcT-tS. SfS^SS*30, 3 1B8© 
rtiiiij, «Mi30, 3 1 ffl(D@£imtn.7bm<t£'0. $.ifZs<ls—9 
[0 0 2 1 ] 

ffiSr^1-¥ffiEl-C&5 0 SMRAJIK*7 0©«f*»»W:fitt*«-C*>9. tt»6 



-14- 



[0 0 2 2] 

^7 o'cO^jagR^&t*. *fc^#:-7=*^KfflPgP2 4, 2 5 *3j;t5»«ff 
^-*/vK5SPSB5 0, 5 0' &HA,-C*V^ 0 SI 3 (^i-J; o (c N iifi^SS* 

30, 3 iffltt. ?s«^jss#3 o, 3iiaoi 

[0 0 2 3] 

M?>ftftPlP^5 0£^LTfc£P»fcft:£f!Sl3 2 frAtP &tr&SPSft£#ga£-fr 

fct>, ft*P«##-f K^S, h 3 4 t>#fi&JR£*|HJ©IHfc 0 £ 

[0 0 2 4] 

*wm±mwm**(D®fe<D#MtemM®tt^^xwiw lxh <o . #^©p 

Jt±l3KIftBI Lfc»oa»©»*IBJ^<>**W©**JS3a*»e)3ftJR-f * lt4<^ 
[H90ffi¥feRH] 



-15- 



mi] 

[12] 
[S3] 

H 3 il, £rf^l I I - I l I*'|RlO|g2(^-r-fe^i'-^ffiW-«BS:*-r»fB 
[04] 

[13 5] 



-16- 



[Ell] 





-18- 



[0 3] 




-19- 



[04] 




INTERNATIONAL SEARCH REPORT 



PCT/US 99/27406 




column 6, line 35 -colun 
claim 1; figures 1A-1B 
column 8, line 12 - line 



US 5 776 624 A (NEUTZLER JAY KEVIN) 

7 July 1998 (1998-07-07) 

cited in the application 

column 5, line 19 - line 37; figure 5 

column 2, line 38 - line 50 



0" 



m: (+31-70)340-31118 



-21- 





INTERNATIONAL SEARCH REPORT 










PCT/US 99/27406 


C(Contlnu«tton> DOCUMENTS CONSDERED TO BE RELEVANT 








X 


WO 95 22179 A (BETTE WILLI ;STRASSER KARL 
(DE); GRQEPPEL DIETER (DE); SIEMENS AG) 
17 August 1995 (1995-08-17) 
page 3, line 30 -page 5, line 22; claims 
1,7; figure 1 

page 8, line 5 - line 13 . 




1-4,7.8, 
11,13 


X 


DE 196 02 315 A (SIEMENS AG) 

24 July 1997 (1997-07-24) 

column a, line 22 - line 68; figures 1-5 

column 3, line 38 - line 40 

column 3, line 58 - line 63 




1-3,7,8, 
11,13 


X 


PATENT ABSTRACTS OF JAPAN 

vol. 1998 no. 14 

31 December 1998 (1998-12-31) 

-4 JP 10 233220 A ( ISHIKAWAJIHA HARIMA 

HEAVY IND CO LTD), 

2 September 1998 (1998-09-02) 
abstract 




1,3,4,8, 

12,13, 

15-17 


X 


WO 98 26464 A (VON HELMOLT RITTMAR ;MUND 
KOKRAD (DE); SIEMENS AG (DE)) 
18 June 1998 (1998-06-18) 

1,3*5, 9; figures P l-28 ' ' 




1,2 


P.Y 


GB Z 336 712 A (BG PLC) 
27 October 1999 (1999-10-27) 
claims 1,2,4,5,8 




12 


A 


WO 97 50138 A (DU PONT) 
31 December 1997 (1997-12-31) 
claims 1,5 




12 


A 


EP 0 591 800 A (SIEMENS AG) 
13 April 1994 (1994-04-13) 
column 7, line 42 -column 8, line 4; 
figure 4 

column 8, line 46 - line SS 




1 


A 


US 4 678 724 A (KCELROY JAMES F) 

7 July 1987 (1987-07—07) 

column 5, line 1 - line 37; figures 

1,3,4,6 

column 6, line 6 - line 15 




I 


A 


PATENT ABSTRACTS OF JAPAN 

YOl. 1999, no. 02, 

26 February 1999 (1999-02-26) 

-& JP 10 308227 A (FUJI ELECTRIC CO LTD), 

17 November 1998 (1998-11-17) 

abstract 




1 



page 2 of 2 



-22- 



INTERNATIONAL SEARCH REPORT 



PCT/US 99/27406 



DE 19746301 



DE 19602315 A 



JP 10233220 A 02-09-1998 
WO 9826464 A 18-06-1998 



3 2336712 A 27-10-1999 



WO 9750138 A 31-J2-1997 



EP 0591800 A 13-04-1994 



US 4678724 A 07-07-1987 



EP 0851518 A 

AU 1531695 A 

AT 190757 T 

CA 2243703 A 

WO 97Z7638 A 

DE 59604712 D 

EP 0876686 A 



10012246 A 
2259223 A 
0956604 A 

4234093 A 
2107941 A 
59305856 0 
62tB275 A 
5472801 A 

3321984 A 
1741329 C 
402S673 8 
590;s!5ob A 
4649091 A 



29-08-1995 

15-04-2000 
31-07-1997 
31-07-1997 
20-04-2000 
11-11-1998 



16- 01-1998 
31-12-1997 

17- 11-1999 

14- 04-1994 
10-04-1994 
24-04-1997 

09- 08-1994 
05-12-1995 

29-12-1983 

15- 03-1993 
01-05-1992 
20-02-1984 

10- 03-1987 



JP 10308227 A 



-23- 



(51)Int.Cl. 7 

H 0 1 M 8/24 



H01M 8/24 



F I 



E 



M 



R 



(81>»£S 



E P (AT, BE, CH, CY, 



DE, DK, ES, FI, FR, GB, GR, IE, I 
T, LU, MC, NL, PT, SE), O A (B F , BJ 
, CF, CG, CI, CM, GA, GN, GW, ML, 
MR, NE, SN, TD, TG), AP(GH, GM, K 
E, LS, MW, SD, SL, SZ, TZ, UG, ZW 
), E A (AM, AZ, BY, KG, KZ, MD, RU, 
TJ, TM), AE, AL, AM, AT, AU, AZ, 
BA, BB, BG, BR, BY, CA, CH, CN, C 
R, CU, CZ, DE, DK, DM, EE, ES, FI 
, GB, GD, GE, GH, GM, HR, HU, ID, 
I L, IN, IS, JP, KE, KG, KP, KR, K 
Z, LC, LK, LR, LS, LT, LU, L V, MA 
, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, S 
K, SL, TJ, TM, TR, TT, TZ, UA, UG 
, UZ, VN, YU, ZA, ZW 



